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1984 RESEARCH HIGHLIGHTS 
Direct Drilling 
(1) Continuous Cropping 
* 
* 
* 
Direct drilling outyields cultivation on heavy Merredin soil for 
the fourth successive year. Gypsum applied in 1983 increased 
yield on the cultivated treatment but not on the direct drilled. 
DD yield was still better than cultivated plus gypsum. 
Wheat after lupins at Mt. Barker with no nitrogen applied yielded 
900kg/ha more than wheat after wheat with 45kg/ha of nitrogen. 
After eight years of continuous wheat on wongan loamy sand with 
no nitrogen a yield of l.St/ha was obtained. 
(2) Rotational Cropping 
* 
* 
* 
The need for cultivation demonstrated at Avondale, Wongan Hills 
ana Merredin (light soils) and yet not at Esperance (first time 
in 8 years). The fact that the three sites showed lower yields 
from direct drilling may not be looked upon as a "highlight" by 
some people. 
Our modified combine enables direct drill yields to equal 
scarified (82WH49, 84E24) and reduces Rhizoctonia. 
Direct drilling is as good as cultivating at Mt. Barker and time 
of seeding is unimportant on average. A direct drill system can 
provide extra grazing. 
Stubble Management 
* 
* 
Deep Ripping 
400kg/ha extra yield from an autumn sweep blade cultivation on 
light land. 
400kg/ha extra yield from soil moisture storage by 8 
tonne/hectare of stubble on heavy land. 
* One tonne/hectare wheat response to ripping. One half tonne 
response to a previous years ripping (WHRS). 
* 
* 
* 
* 
300kg/ha wheat response four seasons after ripping. 
Small responses by lupins. 
Reduced Rhizoctonia and a 700kg/na yield response on Esperance 
sandplain. 
Responses from oats, barley, cereal rye and triticales. 
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A/ LONG TERM MINIMUM TILLAGE INVESTIGATIONS 
(i) CONTINUOUS CROPPING SITES 
77Al6 Red/brown Sandy Loam 
Date 
April 
l/!:>/1984 
18/5 
23/5 
23/5 
24/5 
Operation 
Stubble burnt after grazing. Poor burn in patches. 
Tr 2 worked 2-3 cm with scarifier and harrows & Tr 4 scarified 
10 cm under moist conditions 
2.0 l/ha Spray Seed ® across whole site 
Tr 4 worked back with combine and harrows just before seeding. 
All treatments sown with Gamenya 54 kg/ha and super 72 kg/ha. 
Harrows behind combine, weldmesh behind TDD to cover slots. 
Nitrogen rates topdressed 
No post emergence sprays were required. 
Wheat yield (kg/ha) 
Nitrogen kg/ha 
Tillage treatment 0 30 60 120 Mean 
l. DD with TDD 1,707 2,533 2,960 3 ,111 2,578 
2. Cult/TDD 2,396 2,924 3,071 3,093 2,871 
3. DD combine 1,578 2,493 2, 711 3,271 2 ,513 
4. District practice 2,116 2,769 2,956 3,102 2,733 
There was a late germination of broadleaf weeds which were patchy and of too 
low a density to affect the crop. 
The cultivation x nitrogen interaction was significant, as it was in the 
previous 4 years. The two direct drill treatments yielded the lowest at zero 
and 30N but at higher N all were equal. 
Treatment 2 reached its maximum yield at a lower rate of nitrogen than the 
other three cultivation treatments. 
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77 WH 17 - Yellow clayey-sand (Wongan loamy sand) 
Date Operation 
April Heavy grazing for 7 days 
14/5/84 2.01/ha S/S over whole trial area, then stubble harrow burnt. 
30/5 Scarified Tr 4 to lOcm under moist conditions. 
6/6 All treatments sown with 50 kg/ha Eradu and 64kg/ha super in 
moist weed free conditions. 
Nitrogen rates topdressed U6 
27/7 Brominil M over whole site 1.4 l/ha 
Wheat yield (kg/ha) 
Nitrogen kg/ha 
Tillage treatment 0 25 50 100 Mean 
1. DD with TDD 950 1,393 1,562 1,377 1,320 
2. DD Mod. Combine 1,240 1,668 1,811 1,619 1,584 
3. DD combine 1,185 1,647 1,837 1,720 1,597 
4. District practice 1,537 1,913 1,833 1,912 1,799 
Although the site was sprayed post-emergence it was not needed for yield 
increase because of the low weed numbers. 
to cultivate deep (10 cm) and seed shallow 
down being 17 per metre of row compared to 
treatments. 
Treatment 2 was a combine modified 
in the one pass. Emergence was 
19 for TDD and 22 for the other two 
Tillage treatment yields were significantly different (p < 0.001). DD/TDD 
was the lowest yielding. DP was best (5% LSD = 156) which is usually the case 
on this soil type, and yields at this site for the previous five years have 
shown this. It is for this reason that we tried to develop a combine that 
could achieve the higher yields of a cultivated treatment but in a direct 
drill system. The modified combine achieved the same yield as the DOC but 
needs further development to attain accurate seed placement depth in its 
softened seedbed and hence equal emergence. 
Nitrogen response was significant (p < 0.001) with an overall response to 50 
kg/ha of N.(5% LSD= 92) The Cultivation x nitrogen interaction was not 
significant, however DP appeared to reach its maximum yield at a lower level 
of N than the other three treatments and its yield was not reduced when 
lOOkg/ha of N was applied, probably due to deeper rooting making more water 
available. Note the high DP yield where no N has been applied for eight 
consecutive wheat crops. 
The residual effects of deep ripping extra plots at this site are included in 
the deep ripping section of this report. 
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77 M 13 - Red sandy clay loam 
Date 
1::1/4/1983 
20/3/84 
16/4 
Operation 
Gypsum treatment topdressed 4.7 t/ha. 
Stubble grazect over summer and harrow burnt. 
Tr 2 scarified to 5cm depth 
Tr 4 scarified 8 cm deep 
14/5 Tr 4 worked back with scarifier 6 cm deep under wet conditions 
24/5 
30/5 
2/6 
7/6 
9/6 
13/7 
24/7 
2.0 l/ha S/S applied to all Trs. 
Sown with 45 kg/ha Gutha and 61 kg/ha super(Trl only). 
Inverted harrows on TDD. 
Cultivated each Tr 4 subplot to level. 
Tr 2 & 3 sown as above. Harrows on combine. 
Tr 4 scarified again, and harrowed to break clods. 
Tr 4 sown, N applied to l subplot in treatments 1-4. 
1.5 l/ha Hoegrass + w.A. over whole trial* 
1.4 l/ha Brominil M for doublegee 
* Tr2 had an early germination of wild oats (blown in onto 
early cultivated area?) and was also sprayed with Hoegrass on 
26/6. 
Wheat yield (kg/ha) 
Sub Treatment 
1981 0 8.5N 17N 34N 
1982 0 0 15N 0 
1983 0 Gyp 15N 0 
Tillage treatment 1984 0 0 15N 0 Mean 
1. DD with TDD 2,006 2,153 1,994 2,076 2,053 
2. Cult/TDD 1,906 2,053 1,983 2,122 2,016 
3. DD combine 2,021 1,998 1,952 2,030 2,000 
4. District practice 1,072 1,659 887 1,211 
Gypsum improved germination in Tr 4 where the soil is cloddy and seals 
following years of cultivation. Wheat plants/m of row averaged 18-2lin 
1-3 and in DP gypsum subplots. Germination in non-gypsum DP was patchy 
averaged 60% ot the other treatments. 
1,207 
Trs 
and 
The tillage and nitrogen treatments were significant, as was their interaction 
(all p<0.001). 
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DP was the lowest yielding treatment even where gypsum had been applied in 
1983. Gypsum improved the yield of DP but not the other trea~~ents. 
Unfortunately, due to seasonal conditions, DP was sown later than the other 
treatments and germination was well down. The two week seeding delay compared 
to Trl (one week compared to Tr2 and 3) should have made only a small effect. 
Germination of Tr 4 in rep 4 was rated as equal to the other treatments and 
yields were still well down. Poor soil structure from cultivations over the 
years, resulting in slower moisture infiltration and poorer root development 
is the major cause of low DP yields. 
It is interesting that the residual N effect is still showing, with sub 
treatments that had 34N three years ago yielding more than the zero in the 
C/TDD (signif) and DP (NS). As occurred in 1983, despite the residual N 
increasing yield the applied lSN reduced yield in the DP treatment suggesting 
that spring moisture was insufficient to support grain filling from the extra 
growth (i.e. optimum N rate was between zero and lSN.) 
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78 M 25 - Yellow acid loamy sand 
Date Operation 
Stubble was harrow burnt after grazing 
20/3/84 Treatment 2 scarified 5 cm 
14/5 Tr 4 scarified back to 10 cm with 3pt linkage machine. 
21/5 2.0 l/ha S/S and 500ml Banex across whole trial. All 
treatments sown with 45 kg/ha Gutha and 120 kg/ha super with 
harrows (inverted on TDD) behind both machines. 
N treatments topdressed 30/5 
26/6 1.4 l/ha Brominil M for radish and capeweed mainly in reps 4-6. 
10/7 1.0 l/ha Hoegrass + W.A. for ryegrass scattered 
patches 
Wheat yield (kg/ha) 
Nitrogen kg/ha 
Tillage treatment 0 17 35 70 
1. DD with TDD 455 756 810 694 
2. Cult/TDD 548 733 810 718 
3. DD combine 610 965 1,042 1,057 
4. District practice 641 941 1,026 1,049 
Wheat establishment was even (20 plants/m row). Weed control was very 
effective. 
Mean 
679 
702 
918 
915 
Tillage treatment yields were significantly different with the two combine 
treatments being better than the two TDD. Seed blockages in two rows of the 
TDD in all plots was probably the cause. N response was significant (p < 
0.001). The tillage x N interaction was not significant although there was a 
trend (p<0.082) that 70N hayed off the 2 TDD treatments but not the combine 
treatments. 
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77 E 18 Fine white sand over fine sandy clay 
Date 
9/5/84 
10/5 
29/5 
4/6 
8/6 
14/6 
15/6 
11/7 
30/7 
Operation 
Stubble grazed over summer 
1.0 L/ha S/S across the whole trial area. 
Treatment 2 (4 cm) and Tr 4 (10 cm) cultivated with a combine 
1.5 l/ha S/S and 500ml/ha dicamba across whole trial 
Tr 4 worked back with combine to 3 cm and Tr 2 lightly harrowed 
to smooth. 
1.5 l/ha S/S + 1.0 L/ha DDT across. 
Sown with 48 kg/ha Eradu and 107 kg/ha super into moist soil. 
lkg/ha SSH across all plots. 
Nitrogen rates topdressed 
2.0 L/ha Hoegrass and wetter. 
Wheat yield (kg/ha) 
Nitrogen kg/ha 
Tillage treatment 0 40 80 160 Mean 
1. DD with TDD 1,220 2,210 2,883 2,560 2,219 
2. Cult/TDD 1,456 2,140 2,887 2,674 2,288 
3. DD combine 1,373 2,085 2,734 2,110 2,076 
4. District practice 928 1,483 2,032 1,963 1,602 
Scattered patches of waterlogging affected all treatments. After all the pre-
and post emergence sprays the control of the hoegrass tolerance ryegrass was 
very good. 
Yield results are similar to those averaged over the seven previous years with 
DP yielding the lowest in this continuous wheat situation. 
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The cultivation treatments, nitrogen rates and interaction of the two were 
significant. 
DP yielded less than the other 3 treatments at the first 3 rates of N and at 
160 of N DP and DOC were less than the two TDD treatments. 
The two direct drill treatments reached their peak yield at SON and additional 
N reduced yield whereas response curves for the two cultivated treatments 
merely flattened off. 
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77 Mt 15 Gravelly loamy sand/sandy loam-forest soil 
Date 
11/5/84 
22/5 
28/5 
8/6 
ll/ 6 
13/6 
13/8 
21/8 
Operation 
Stubble grazed over summer then burnt 
Tr 4 scarified to 8 cm 
Worked back with combine no harrows to 7 cm 
1.5 l/ha Roundup, 500 ml/ha dicamba across the whole site 
2.0 L/ha spray seed. 
Tr 2 cultivated with combine no harrows to 7 cm and Tr 4 
worked again to 7 cm. 2.0 L/ha simazine onto lupin plots. 
Treatments sown with 150 kg/ha super, 50 kg/ha Aroona, 120 
kg/ha Illyarrie. Sodium nitrate hand topdressed after 
seeding. Amm. sulphate was drilled with the seed and super 
1.5 L/ha Hoegrass ® applied across all treatments (mainly 
for Tr 2 in three reps) 
1.0 L/ha dicamba on all wheat plots for odd sorrell. 
Wheat Yield 
Nitrogen 45 kg/ha 
Tillage treatment O* Amm. Sulphate Sod Nit. Mean 
1. DD with TDD 2,202 1,357 1,415 
2. Cult/C 2,278 1,224 1,320 
3. DD combine 2,185 1,246 1,096 
4. District practice 2,270 1,431 1,509 
Mean 2,234 '1,315 1,335 
* This treatment is wheat following lupins with no nitrogen. The other 2 
sources are on continuous wheat. 
Wheat 
1,658 
1,607 
1,509 
1, 737 
1,628 
Main treatments, and the interaction were not significant. The result is 
similar to the previous two years with wheat after lupins (no N applied) well 
outyielding continuous wheat with 45 kg/ha of N. However, Ammonium sulphate 
did not show its superiority over sodium nitrate this year~ The high rate of 
N with the seed slightly reduced germination (15.6 plants/m of row compared to 
17.2) in the ammonium sulphate treatment and on 9/7/84 worse growth was noted 
as dark green thin leaves like moisture stress from the salt effect (dry 
season start). 
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Lupins 
Unfortunately low germination seed (24% normal seedling 72% abnormal) had been 
provided and establishment was variable between and within treatment. Tr 1 
appeared to have the lowest germination however Tr 4 was the lowest yielding; 
and Tr 3 the highest (for the last three years) 
DD/TDD 
Cult/Combine 
DOC 
DP 
Lupin Yield (kg/ha) 
959 ab 
1206 be 
1337 c 
728 a 
Average plant establishment a month after seeding was only 4 plants per metre 
of row. 
Nitrogen Response after Lupins 
5 rates of N (0, 25, 50, 75, 100) as ammonium nitrate were hand top dressed to 
small areas in three reps of the wheat afterlupin treatments immediately after 
seeding. One square metre from each was cut at harvest for dry matter 
production and grain yield. 
Nitrogen rate (kg/ha 
0 
25 
50 
75 
100 
DMkg/ha 
5, 770 
6,090 
6,140 
6,310 
6,620 
Wheat Yield kg/ha lOOOgr wt 
2 ,615 46.9 
2,748 45.5 
2 '717 44.6 
2,842 44.8 
2,892 44.6 
Although the DM and yields were NSD there was a trend towards a response. The 
1000 grain wt at zero N was significantly greater than the rest. Lupins were 
sown in 1981 and 1983 with wheat with no nitrogen in 1982. 
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(ii) ROTATIONAL CROPPING SITES 
77 A 43 Brown loamy sand/sandy loam - Jam country 
Date Operation 
1/5/84 2-3 cm deep scarify and harrows on Tr 2, & Tr 4 scarified 10 
cm deep, under moist conditions. 
21/5 2 l/ha Spray.Seed + 0.4 dicamba applied across whole site 
23/5 Gamenya wheat sown at 54 kg/ha with 72 kg/ha super after Tr 4 
WB immediately before. Combine had harrows, TDD weldmesh to 
cover slots. 
July Glean applied across and gave excellent kill of clover in Tr 1 • 
Tillage treatment 
1. DD with TDD 
2. Cult/TDD 
3. DD combine 
4. District practice 
Mean 
WHEAT YIELD (kg/ha) 
1,930 
2,358 
2,301 
2,928 
2,379 
District practice cultivations outyielded the other three treatments (p 
< 0.01) and Tr 2 was significantly greater than Tr 1. Over the eight years 
there is little yield difference between treatments however, DP has been the 
highest yielding treatment in the last 3 years. 
**In 1982 when this block was last in crop Gamenya and Miling were sown as 
paired plots in each treatment. Miling outyielded Gamenya. Analysis of this 
years results using the same split plot design showed that the previous crop 
species had an effect on this years yield, plots where Miling had been 
previously yielding best (p<0.01). 
In the 1983 pasture phase of this block clover ~!ants were counted and DP was 
well down with DD/TDD having over twice the clover density (314 
plants/sq.m.). Despite possibly less nitrogen being available for the DP 
crop, its yield was still well in front of the other treatments. 
The 1984 pasture block had an excellent stand of clover on all treatments with 
DP being slightly less dense than the others. 
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77 WH 88 
Date 
14/5/1984 
30/5 
1/6 
6/6 
6/7 
Grey loamy sand over gravel at 50 cm Mallee 
Operation 
Summer to late Autumn, grazed. 
2.0 L/ha S/S across site. 
Scarified Tr 4 to lOcm under moist conditions with harrows on. 
Sprayseed @ 1.0 L/ha + MCPA at 0.6 L/ha over whole site. 
Sown - Eradu @ 50 kg/ha, Super @ 96 kg/ha. 
Glean at 15 g/ha and wetter across whole site for clover 
(mainly in Tr 1) and some ryegrass. Very effective result 
Treatment 
1. DD/TDD 
2. DD Modified Comb 
3. DOC 
4. DP 
Wheat Yield (kg/ha) 
2,102 
2,202 
2,343 
2,741 
Yields again show the need for cultivation at this site. DP had only the one 
scarifying. The modified combine aimed at cultivating 10 cm and seeding 
shallow in the one pass. Seed depth was variable and thinner establishment 
resulted in this treatment and yield was not significantly different than 
DOC. 5% LSD = 373. 
Pasture 
15/5/84 
16/5/84 
2 L/ha spray seed across whole trial and surrounds. 
Clover at lOkg/ha (Northam/Nungarin mix) and super at 47 
kg/ha sown. Pasture was well grazed for grass 
manipulation. 
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77 M 56 - Red sandy clay loam - Salmon Gum, Gimlet 
Date Operation 
13/4/1984 Scarified Tr's 2, 4 to 6 & 12 cm resp, moist soil with drying 
surface 
14/5 Worked back Tr 4 to 6 cm. in wet conditions with scarifier 
Sprayseed @ 2.0 l/ha across whole site. 
24/5 Seeded Gutha@ 45 kg/ha and Super @ 62 kg/ha. Treatments 1,3,6. 
30/5 Cultivated Tr 4 to level and break clods from wet working back. 
2/6 
9/6 
13/7 
24/7 
Seeded Tr 2 & 5 
Seeded Tr 4. (too wet earlier) 
Sprayed 1.5 l/ha of Hoegrass and W.A. 
Sprayed 1.4 L/ha Brominil M. 
Treatment Wheat Yield kg/ha) 
1. DD/TDD 1,234 
2. Cult/TDD 1,856 
3. DOC 1,617 
4. DP 1,563 
5. Cult/C . 1, 775 
6. DD/TDD - H 1,312 
All treatments had trailing harrows ( 1 & 2 inverted) except Tr 6. 
There was large variation of germination, and hence yield, within treatments. 
Generally DD/TDD had the patchiest germination due to poor penetration and 
burst grain from waterlogging in the slots. Barley grass was also worse in 
this treatments. Tr 1 & 6 yielded less than 2 & 5, the latter two having the 
best germination of all treatments. 
Pasture 
This season all treatments could be classed as excellent pastures. Ratings 
for general plot cover and growth on 24 August were ~ery variable. Medic 
ratings NSD. There was significantly greater grass growth and cover in Tr 2 
than in the two direct drill treatments. 
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82 M 35 - Loamy sand/sandy loam - Mallee 
Date Operation 
16/4/1984 Scarify and plough treatments cultivated to 10 cm and deep rip 
treatment to 30 cm with Agrowplow 
14/5 SpraySeed ® applied over whole area at 1.5 L/ha. 
18/5 Scarify and plough treatments worked back shallow with combine 
and harrows and all treatments. Sown with 46 kg/ha Gutha and 
120 kg/ha super 
9/7 1.4 L/ha Buctril MA sprayed across the whole site for capeweed 
and turnip. 
23/7 1.0 L/ha Hoegrass as a precaution as little ryegrass present. 
Treatment l (DD/TDD) had sub-clover and this was killed with a 
separate spray of dicamba (700ml/ha) 
WHEAT GROWTH AND GRAIN YIELD (kg/ha) 
Tillage Treatment 
DD/TDD 
DOC 
Scarify lOcm/WB 5cm 
Disc Plough lOcm/WB 5cm 
Agrowplow 30cm/DDC 
Dry Matter 
(Zakoks = 69) 
1,585 a 
2,512 b 
4,075 c 
4,288 c 
5,142 d 
Grain Yield 
972 
1,312 
1,991 
2,307 
2,114 
Differences in dry matter at authesis were significant (p<0.001) with 5% LSD 
a 
b 
c 
d 
cd 
= 470. Although the Agrowplow produced more growth than any other treatment 
the dry finish resulted in not all of its potential being realised as grain 
yield. Grain yield response was very highly significant (5% LSD 273) and 
showed a large advantage to cultivation, in particular disc ploughing and deep 
ripping. 
The DD/TDD treatment was affected by competition from sub-clover (later 
sprayed) and barley grass, however slow early growth was the main reason for 
its poor performance. DDC was also slow and growth ratings as early as 2nd 
August indicated the final result. Weed control was very good on all 
treatments except TDD as mentioned above. 
1000 grain weights were low for TDD but all other treatments were equal. 
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Pasture Block 1984 
2.0 L/ha Spray Seed was applied to the pasture area which contained little 
Nungarin after being sown in 1981 and resown in 1982, and cropped in 1983. 
The area was resown with 23kg/ha Nungarin with 120 kg/ha super two days later 
on 16th May. A good germination resulted. Redmite were sprayed in late May 
and the area was grazed during the season to keep down capeweed • 
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77 E 52 - Fine white sand over gravel at 40 cm 
Date 
11/5/1984 
29/S 
31/5 
8/6 
8/6 
~1/6 
22/6 
30/7 
10/8 
29/8 
Operation 
Early Tr's 2 and 4 cultivated 4 cm and 10 cm respectively with 
combine 
Late Tr's 2 and 4 cultivated 3cm and lOcm with combine and 
early Tr 4 worked again to 4 cm. 
1.5 L/ha S/S + SOOml/ha dicamba across whole site 
1.5 L/ha S/S + 1.0 DDT over whole site 
Early sown 50 kg/ha Egret and 107 kg/ha super. TDD with 
inverted harrows, no harrows behind combine. Moist soil. 
Tr 4 (late) worked back 
Late seeding with rates as for early sown, dry seed bed 
2 L/ha Hoegrass and wetter across whole trial mainly for Tr2 
but also some rye in Tr 4. 
SOOml/ha dicamba on all early plots, mainly for clover in Tr 1. 
SOOml/ha dicamba on late plots. 
WHEAT YIELDS (kg/ha) 
Tillage treatment "Early" "Late" Mean 
1. DD with TDD 2,381 1,489 1,935 
2. Cult/TDD 1,216 961 1,088 
3. DD combine 1,239 1,013 1,126 
4. District practice 1,320 1,359 1,340 
Mean 1,539 1,206 1,372 
Results from rep 1 & 2 are shown as rep 3 was waterlogged. Despite growth 
ratings during the year showing DP the best and TDD the worst, it appears that 
grain filling of DD/TDD was better due to more moisture remaining in the soil 
during the very dry October. The early sown TDD had the potential to take 
advantage of this moisture. DD/TDD plots had significantly higher clover in 
the pasture in 1983 and the extra N may have given increased growth and yield 
following the 8/8/84 growth rating. 
District practice had outyielded the two direct drill treatments every year 
for the previous 7 years. Over the 8 years the DP "late treatment" sown on 
average 21 days later than Tr 1 & 3 "early" has outyielded these by 13% and 
15% respectively. 
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The average yields for the 4 treatments over the 8 season duration of the 
trial are shewn below: 
Treatment 
DD/TDD 
Cult/TDD 
DOC 
DP 
Grain Yield (kg/ha) 
..:.19-
1,473 
1,634 
1,540 
1,812 
535 
77 Mt 51 Gravelly sand~loam - forest soil. 
Date 
11/5/1984 
22/5 
8/6 
12/6 
13/6 
2b/6 
18/7 
19/7 
Operation 
Pasture grazed well down over summer 
Tr 4 - early had first working with scarifier to depth of 8 cm 
Tr 4 - early had second working with combine to depth of 7 cm 
with combine, no harrows. 
All plots sprayed across with Sprayseed @ 2 l/ha and 500 ml 
dicamba 
Tr 2 early worked with combine no harrows to 7 cm and Tr 4 
worked back again. 
All early sown plots were seeded with Aroona @ 50 kg/ha and 
Mn Super @ 120 kg/ha. 
Tr 4 (late) scarified to 8 cm 
Spray Seed applied to late sown rep 3 only as few weeds 
present. 
Tr 2 cult to 8 cm with combine. Tr 4 worked back with combine 
to 8cm. 
All late sown plots seeded with above rates 
No post-emergence spraying required. 
WHEAT YIELD (kg/ha) 
Tillage treatment Early Late Mean 
1. DD with TDD 3,179 2,258 2,718 
~. Cult/C 3,184 2,520 2,852 
3. DD combine 3,027 2,359 2,693 
4. District practice 2,958 2,565 2, 761 
Mean 3, 087 2,425 2,756 
Tillage treatments and their interaction with T of S were not significant. T 
of S was significant {p< 0.001). Late seeding tended to reduce DD/TDD yield 
to a greater extent, as happened in 1983. Time of seeding comparisons have 
been included in this trial over the last six years. The average seeding time 
difference has been 24 days and there has been no wheat yield difference 
indicating that the extra grazing advantage of a direct drill system could be 
of great benefit in this higher rainfall cropping area. 
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B/ STUBBLE MANAGEMENT TECHNIQUES 
79 M 7, Yellow loamy sand - Mallee scrub 
Date Operation 
Mid March 1984 Harrow burnt stubble treatment. 
21/3 Plough Tr's to depth of 10 cm with disc linkage plough, soil 
moist. 
16/4 worked the sweep blade Tr's with Agrow plow with sweep blades 
fitted to 10 cm depth after 26mm rain on 12/4 
14/5 2.0 L/ha S/S + 500ml/ha dicamba across whole site. 
18/5 
25/6 
30/7 
Plots seeded Gutha 45 kg/ha and Agras No. l 140 kg/ha 
Hoegrass 1.5 + Brominil M 1.4 across whole site. 
Hoegrass sprayed across plots @ 1.5 l/ha and wetting agent for 
patchy wild oats. 
GRAIN YIELD (kg/ha) 
Cultivation Seeding Stubble Treatment Drill means Cult Means 
Drill Burnt Unburt 
Disc Plough Combine 1,574 1, 725 1,650 1,687 
TDD 1,690 1,759 1, 724 
Sweep Blade Combine 2,211 2,292 2,252 2,159 
TDD 2,083 2,049 2,066 
Direct Dr ill Combine 1,933 1,632 1,782 1, 725 
TDD 1,841 1,494 1,668 
Stubble Means 1,889 1,825 
Stubble treatments were not different. The sweep blade gave a significantly 
higher yield (as it did in 1981). This must have been due to a surface 
mulching effect reducing evaporation, and weed kill reducing soil moisture 
loss;scarified buffer plots worked two days after the sweep treatments 
produced the same yields. Soil moisture work will be more intensive on this 
site when a similar summer rain season occurs. The interaction of stubble x 
machine was significant wi~h TDD being higher yielding in burnt plots. A 
similar but NS result applied to the DOC. Crop establishment was good in all 
treatments. Disease in the unburnt perhaps? 
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79 WH 6 - Grey and yellow loamy sand with gravel 
Date 
4/5/1984 
14/5 
4/6 
5/6 
6/6 
22/6 
25/6 
Operation 
Sweep blades uneven depth because of blockages with wireweed. 
1.5 L/ha Roundup 1.0 L/ha dicamba. 
Treatment burn, poor burn 
Disc plough treatments to 10 cm but blockages due to straw. 
200kg/ha super copper top dressed. 
Sprayseed over whole site at 2.0 L/ha mainly for wild oats 
Sown. Disc drill used, not combine and no harrows. Eradu at 
50 kg/ha. 
27/6 SSH at lkg/ha across while site and surrounds. ~ 
23/7 Hoegrass 1.5 l/ha across whole site 
25/7 Urea TD across site at 100 kg/ha 
Wheat yields (kg/ha) 
Stubble treatment 
Cult. method Drill used Burnt urazed Ung razed Drill means Cult means 
Disc. Pl. Discdrill 1,449 1,426 1,289 1,388 1,356 
TDD 1,370 1,386 1,214 1,323 
Sweep blade Discdrill 1,324 1,405 1,292 1,340 1,260 
TDD 1,189 1,261 1,093 1,181 
Direct drill Discdrill 1,105 958 702 922 835 
TDD 1,023 690 531 748 
Means 1,243 1,187 1,020 1,151 
Discdrill mean 1217, TDD 1084 
The main treatments were significantly different (P < 0.05) with burnt and 
grazed being greater than the ungrazed. This was more evident in the direct 
drill treatments due to blockages, however the interaction of cult/seeding 
methods with stubble treatment was n.s. so plant establishment was not the 
whole cause. Similarly, direct drilling with both machines yielded worse than 
the other two treatments irrespective of stubble treatment, and this is the 
usual result in loamy sands. 
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82 M 34- Salmon Gum/Gimlet clay loam 
Date 
March 
6/4/1984 
2/5 
12/5 
25/5 
24/7 
Operation 
Sheep were put on the area to graze sununer weeds for 3 days 
after an earlier 24D amine spray. 
Treatments fire harrowed. 
Disc Plough treatments 
1.5 l/ha S/S + 500ml/ha dicamba on the whole paddock. 
Sown Gutha 50 kg/ha and super at 60 kg/ha with shearer trash 
combine 18 cm spacings. 
1.0 L/ha Hoegrass + 1.4 L/ha Brominil M. 
Grain yield (kg/ha) 
Cultivation treatment Burnt Unburnt 
Para plow ) Disc pl. 1,869 1,790 
1982 ) DOC 1,904 1,833 
Nil ) Disc pl. 1,926 1,704 
) DDC 1,861 1,861 
Mean 1,890 1,797 
There were no significant treatment effects on yield or 1000 grain wt. 
In mid August ploughed plots looked better than direct drilled and there 
appeared to be a response to the paraplowing in the direct drill plots. By 
26/9 no differences were obvious and all were equal maturity. 
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S4 M 1, Stubble effect on heavy land - Salmon Gum soil - MRS 
This trial looks at the effect of application of stubble at three rates and 
two times to a failed 19S3 crop stubble (drought) in an attempt to see if 
stubble can (a) conserve summer rain as usable soil moisture (b) reduce 
evaporation of post-seeding rain. 
Date 
13/l/S4 
16/l 
12/3 
1/5 
2/5 
24/5 
11/7 
24/7 
Operation 
Whole site sprayed with 1.5 L/ha roundup • for weed growth 
after December rains. 
1st time of stubble application. 
2.0 L/ha Roundup • across whole site (grazing impossible 
because of stubble treatments.) 
2nd time of stubble application. 
2.0 L/ha Spray Seed across whole site and again on 17/5. 
Direct drilled with Gutha at 45kg/ha with 60kg/ha super. The 
research stations home made trash combine handled the short 
lengths of applied straw very well and an even wheat 
establishn}ent resulted. 
1.4 L/ha Brominil M across the site. 
1.5 L/ha Hoegrass across the site. 
Stubble Applied (t/ha) Wheat Yield (kg/ha) 
Nil 2,056 
January 2t/ha 2,192 
4 2,2SO 
s 2,44S 
May 2 2,2S6 
4 2,225 
s 2,415 
Yield response to the treatments was significant (p<0.01) with nearly a 
400kg/ha increase from St/ha in January compared to nil. Soil moisture 
measurements showed that an extra 14 mm of moisture had been stored by seeding 
time under this St/ha stubble treatment. From previous work by Tennant we'd 
conclude than another llmm less evaporation must have taken place after 
seeding to account for the yield diffference. 1000 grain wt was significant 
with January 2t and St being greater than the rest and May 4t being less than 
all except May 2t (and I'm not even going to attempt to work out why or try to 
explain). 
-24-
• 
I 
• 
I 
Lake Grace District Office Trials 
82 LG 4 - Hardy - Beenong 
Red brown clay loam demo with four unreplicated treatments. Paddock has been 
continuously cropped since 1975 "conventionally" and treatments commenced in 
1982. Yields are an average of 3 header strips each 70 m long. 
Stubble Cultn 
Unburnt - worked 
Burnt 
direct drilled 
- worked 
DD 
Grain yield (kg/ha) 
1,414 
860 
1,723 
1,649 
Crop establishment was a problem in the unburnt stubble. Barley grass severe 
infestation in DD unburnt. 
82 LG 46 (82 KC 1) - Ashley - s. Kondinin 
A trial in conjunction with the Kondinin Districts Farm Improvement Group. 
Morrel, Blackbutt soil. 
Three stubble treatments in March - burnt; incorporated with a disc plough; 
left on surface, broken up with harrows. 
These treatments were split for direct drill and working up. 
Stubble treatment 
Burnt 
Incorporated 
Left 
Direct drill 
2,062 
2,114 
1,714 
Cultivated 
1,814 
2,169 
1,748 
In 1982 burnt tended to be slightly better yielding. In 1983 yields were not 
significantly different. The yields shown in previous years summaries should 
be multipli~d by 1.25. 
Last year yields were not significantly different at the 5% level but at 7.5% 
level incorporated was higher yielding than stubble left. Direct drill was 
not different than cultivated and the interaction between stubble treatment 
and seeding method was not significant. Wheat establishment was equal in all 
treatments. 
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C/ DEEP RIPPING 
Aspects of deep ripping covered in one or more of the following trials include: 
Soil types - light, medium, heavy, duplex, acid 
Residual effect 
Depth of ripping 
Shank spacing 
Time of ripping 
Wheat and lupin responses 
Agrowplow and Paraplow 
Rhizoctonia effect 
Artificial compaction pan 
Additional deep ripping research is included in summaries by w. Bowden, 
D. Tennant, J. Hamblin, J. Wilson. 
82M35 in Minimum Tillage Rotation section also contains a deep ripping 
treatment. 
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82 M 46 Wheat/Lupin Rotation Yellow acid loamy sand - Merredin Lease Block 
Date 
29/4/1982 
16/4/84 
22/5 
29/5 
12/7 
20/7 
Operation 
Main treatments were carried out and gave a small response to 
scarify and a large response to ripping for wheat in 1982. In 
1983 lupin yields were down in the ripped plots due to deeper 
seeding in Tr 1 and 3 only. 
New rippings to 30cm and scarifying to lOcm 
2.0 L/ha S/S across whole site 
45kg/ha Gutha & 157kg/ha Agras No. 1. 
1.0 l/ha Hoegrass + W.A. 
1.0 L/ha 24D amine 
1982-1984 Treatments Nil 
Wheat Yield kg/ha 
Rip '83 Rip 1 84 Rip 1 83 + '84 
1. Direct Drill Combine 
2. Scarify 10 cm 
3. Agroplow 30 cm 82; DD83, 84 
836 
980 
789 
7D 
1,052 
693 
884 
1,016 
884 
860 
1,147 
908 
The crop had a thin establishment, more so in the 1984 ripped treatments due 
to deeper seeding. 
There was a significant (p<0.01) response to this years scarifying. To a 
lesser extent there was a response to the rippings carried out in 1984 being 
greater than the 1983 ripping (p<0.001). The lower yields in "rip '83" for 
l & 3 reflect the worse lupin growth in this treatment in the previous year. 
Subplots ripped or re-ripped in 1984 had significantly higher 1000 grain 
weights. Response to deep ripping at this site would be limited by the low 
soil pH (4.4 at 30cm, 4.3 at 1 metre). 
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82 GE 37, 38 Yellow sandplain - Naraling - Lupin/Wheat Rotation 
Date 
1/3/1984 
31/5 
Mid July 
Treatment 
Operation 
Lupin and wheat stubble well grazed down over summer 
Treatment 5 re-ripped with Agrowplow to 30cm depth. 
1.5 l/ha S/S across both sites three times for control of 
large early germinated weeds the last spray being !BS and 
included Simazine on the lupin area. 
Tr 2 Scarified to 10 cm 
GE 38 Canna wheat at 40 kg/ha with 80 kg/ha DAP sown with. 
farmers cultitrash. 
GE37 Illyarrie lupins (not inoc) at 80 kg/ha, 120 super and 
seeding as for wheat. 
2,4D amine for radish. 
82GE38 Wheat Yields (kg/ha) & Direct Drill Comparison 
Total Dry 
Yield /::.Y % incr. Matter 15/11/84 
1. Direct Drill 1,297 3,291 
2. Scarify 10 cm 1,267 -30 -2 3,525 
3. Deep rip '82, 1,560 263 20 3,952 
4. Deep Rip '82 and '83 1,660 363 28 3,943 
5. Deep Rip '82 and '84 1,950 653 50 4,667 
All treatments except Tr 2 were direct drilled each year. Wheat densities were 
similar for all treatments. Amine spray gave excellent kill of the odd large 
radish present. 
The residual effect of the '82 + '83 rippings gave a yield slightly above (ns) 
the 82 only ripping and both these treatments were well above DD and scarify 
treatments. There was a large response to this years extra ripping (5% LSD 
144kg/ha). The yields and response may have been greater than measured had it 
not been for bad stem rust on the Canna which appeared worse on the better 
grown ripped treatments. 
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82 GE 37 
Lupin Yields (kg/ha) 
DD Comparison 
Treatment Yield llY % Increase 
1. Direct Dr ill 1,580 100 
2. Scarify 1,680 100 6 
3. Deep Rip '82 1,632 52 3 
4. Deep Rip '82 & '83 1,757 177 11 
5. Deep Rig '82 + '84 1,860 280 18 
Growth ratings as early as 18th July indicated a response to the ripping. In 
the above yields, the treatment deep ripped this year is higher yielding than 
the first three (5% LSD 185). This is one of the few trials which have shown 
a significant response by lupins to ripping (see 82WH2 1983 yields, Bowden, 
17% response, and 84 C44 this report, 12%) 
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84 C 42-46 Eradu Sandplain - ECRS 
In 1981 large plots of different rotations were established at ECRS. Deep 
ripping trials were superimposed on these rotations in 1984. The short 
history of the rotations is unlikely to have caused the differences in soil 
strength measured in March '84. There was a compacted layer around 28cm depth 
reaching strengths of 24 bars, 30 and 36 in wheat/medic, wheat/lupin and 
continuous wheat (min till) respectively. The position of the plots in 
relation to previous paddock history over many years probably caused the 
differences, however yield responses to ripping correspond to the soil 
strengths measured. 
Date 
8/3/84 
28/5 
12/6 
22/6 
10/7 
Trial 
C42 
C43 
C45 
C44 
Operations 
Agrowplowing to 30cm carried out under moist soil conditions. 
Lupin area received Spray Seed • and simazine and was sown. 
Large weeds were not killed and the area was re-sown however 
low germination seed necessitated a further reseeding with 
150kg/ha Yandee (17 June). The crop finished up weed free. 
1.0 L/ha Roundup • onto wheat areas. 
Whole site areas were disc ploughed then harrowed. 
Sown with 50kg/ha Gamenya and lOOkg/ha super with combine. 
Urea TD at 50kg/ha across each trial. 
Rotation Hardpan Strength Yields (kg/ha) 
Contin W 
W after L 
w after M 
L after W 
(bars) 
36 
30 
24 
29 
-Rip 
892 
2,187 
1,410 
1,132 
+Rip AY % 
1,488 596 67 
2,721 534 24 
1,649 239 17 
1,266 134 12 
There was a small but significant (p<0.05) response to ripping from the 
lupins. This was not as large as from the wheat where a similar soil strength 
existed. The % response from wheat corresponded to the soil strength removed 
by ripping. Wheat after lupins (1981 & '83) yielded better than wheat after 
medic which was better than continuous wheat, in both ripped and unripped. 
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77 WH 17 Yellow clayey sand (Wongan Loamy sand) 
Agrowplow ripping to 35 cm was carried out in May '81. 1982 to 1984 responses 
are to the residual effect of this ripping, with 50 kg/ha N applied to each 
treatment. Cultivation and spray details are shown in the Minimum Tillage 
section of this report under the same trial number 
Wheat Grain yield response to 1981 Ripping 
1981 to 1984 
Seeding 1981 1982 1983 1984 
System b.Y b.Y b.Y b.Y 
Direct Drill TDD 655 208 704 310 20 
DD Combine 664 156 282 269 15 
District Practice 608 11 335 305 17 
In 1982 large growth responses to the residual effect of the 1981 ripping were 
evident however this failed to be converted to grain responses. 
The 1983 response was much greater under the TDD sowing which usually exhibits 
reduced root and top growth on this soil type in unripped situations. This 
was evident from its significantly lower yield in 1983 (as was the case in the 
previous two years). 
The ripping in 1981 produced grain yield response in 1984 under the three 
tillage/planting systems. Yields of DOC and DP were equal to each other in 
the ripped and also in the unripped situations. The TDD yielded less than the 
others where no ripping had been carried out and the residual effect of the 
ripping raised its yield but only to the unripped level of the other two. 
An extra l,370kg of grain has been harvested from the one ripping treatment 
before DOC over the four years. 
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84 WH 39 - Wongan yellow loamy sand 
Date Operation 
4/5/84 
5/5 
23/5 
1/6 
7/6 
Treatment 
Wheat crop 1983. Stubble burnt. 
Paraplow treatments at 30cm depth with full shatter plate 
setting. Soil was moist for the full depth. 
Agrowplow treatments at 30cm 
1.0 L/ha Roundup • across whole site. 
2.0 L/ha Spray Seed • across whole site. 
Every plot scarified to lOcm depth. 
All plots sown with Eradu at 50kg/ha and D.A.P. at 104kg/ha. 
Wheat Yield 
kg/ha ~ Y % Increase 
Scarify 
Agrowplow 4.5km/hr 
n 9 II 
Paraplow 4.5 11 
11 9 n 
979 
1, 714 
1,920 
1,802 
1,573 
735 
941 
823 
594 
75 
96 
84 
61 
The Agrowplow at 9km/hr and the Paraplow at 4.5km/hr produced a greater yield 
than the Paraplow at 9km/hr. All treatments were scarified and all deep 
worked treatments yielded better than the scarified only treatment (5% LSD 
211). 
Plots were relatively clean except for odd capeweed. 
Penetrometer transects across the plots showed different patterns of soil 
loosening due to the very different configerations of the two machines. The 
average reading for the deep worked plots at 24.5cm (hard pan peak) was 6.5 
whereas the reading in the scarified plot was 42. 
Despite a slightly thinner germination in the deep worked treatments due to 
deeper seeding, the Agrowplow 9km/hr treatment was rated the best treatment at 
4 times during the season. Harvest cuts from grain and total dry matter also 
indicated this, however differences between deep worked treatments were not 
significant. 
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82WH49 - Yellow loamy sand - Wongan L.S. 
Date 
13/4/1984 
23/5 
29/5 
1/6 
6/6 
30/7 
Treatment 
1982/3 
1. DOC 
2. DD Mod. c 
3. Scarify lOcm 
4. Agrow 20cm 
5. Agrow 30cm 
6. Agrow 30 Aug '82 
7. Sweeps 10 11 II 
8. DOC 
9. Agrow 30 
Operation 
Stubble from 1983 crop heavily grazed. 
Agrowplowed to 30 cm Tr 8, 9 and to 20 cm Tr 7. 
1 L/ha Roundup e over whole site. 
2 L/ha S/S over whole site 
Scarify treatment and all previously worked plots 
(1984) levelled 
All treatments sown with 50 kg/ha Eradu and 104 
kg/ha. OAP into moist soil. 
Brominal M across whole site at 1.4 L/ha. Result 
was a weed free crop. 
1984 
DOC 
DD Mod C 
Scari 10 
DOC 
DOC 
DOC 
Ag row 20 
Ag row 30 
Ag row 30 
Wheat Yield (kg/ha) Direct Drill Comparison 
1983 
1,472 
1,547 
1,601 
2,207 
2,472 
2,652 
1,968 
1,472 
2,472 
1984 
1,668 
1,868 
1,868 
1,889 
1,917 
2,167 
2,537 
2,570 
2,650 
fl y % 
200 1:2.. 
200 12. 
221 13 
249 15 
499 30 
869 52 
902 54 
982 59 
In 1983 wheat yield response to ripping was l.2t/ha (Tr 6). In 1984 the best 
response was nearly lt/ha. The modified combine (aimed at cultivating lOcm 
deep while direct drilling) and scarifier increased yield over direct drill 
although not significantly at p<0.05 =206kg/ha. The residual effect of 1 83 
ripping (Trs 4-6) produced significant responses. Penetrometer measurements 
on 27/7/84 failed to explain the differences between these treatments however 
they showed the compaction pan corrunencing to reform after the '83 and '84 
seeding operations. This years ripping increased yield above that from the 
residual effect. Penetrometer results showed the soil strength of Tr 
9<8<7 as one would expect however yields were not significantly different. 
The compaction pan at this site is around 20cm depth and bulk density at that 
depth is around 2.0. 
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84WH.3 - Ripping & Recompaction of RipPed Soil - Wongan Loamy Sand 
Date 
18/11/83 
3/5/84 
1V5 
V6 
8/6 
12/7 
26/7 
Treatments 
Unripped area 
DOC 
Scarified 
Ripped area 
DOC 
Scarified 
Operation 
The pasture site was Agrowplowed to 30cm twice, achieving rips 
on 16cm spacings. 
Recompaction treatments were carried out as described in 84 LG 
37 under very moist soil conditions and good pasture growth. 
2.5 L/ha Spray Seed applied across. 
Scarifier used at lOcm depth on half of the unripped treatment 
and all ripped treatments except the direct drill. Made it 
very cloddy. 
All treatments sown with 50kg/ha Eradu and 70kg/ha D.A.P. 
Establishment good. 
Hoegrass 1.0 L/ha and wetter across trial. 
Brominil M at 1.4 L/ha across. Very good weed control 
resulted. 
Wheat Yield kg/ha 
2,187 
2,393 
1 tractor run compaction 
3 tractor run compaction 
5 tractor run compaction 
10 tractor run compaction 
2,289 
2,285 
2,383 
2,472 
2,135 
2,243 
2,308 5 tractor run (half wheel overlap} 
There was a distinct hard pan at 20cm depth. This was removed with the deep 
ripping and penetrometer measurements showed a compaction pan had reformed at 
25cm with the soil strength for the 10 runs (and the 5 runs half overlap) 
being three times that of the DOC after ripping and 85% of the unripped soil 
strength. 
Ratings anthesis and harvest cuts showed a response to scarifying over DOC in 
the un-ripped area and this was reflected in the header harvested yields 
above. Anthesis OM showed a response to deep ripping but this was not shown 
in the grain yield, and the traffic compaction failed to reduce yield c.f. 
newland compaction trial 84 LG 37. Both trials will be re-cropped in 1985. 
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84 WH 2 - Species Response to Ripping - Wongan Loamy Sand 
The site was in pasture in 1983 and was deep ripped to 30cm under very moist 
soil conditions on 18th November 1983. 
The traffic pan was high strength and centred at 18-20cm depth. 
An early germination of weeds required two high rates of Spray Seed plus 
scarifying across ripped and unripped treatments to kill. Poor germination, 
weeds, poor"nodulation, and spray drift prevented any useful information from 
lupins, peas and pastures however the peas appeared to respond to the 
ripping. The cereals were sown on 8 June at 50kg/ha with 70kg/ha D.A.P. Post 
emergence sprays of Hoegrass ® (Glean ® on oats) and Brominil M ® gave 
good weed control. 
Plant emergence was equal in rip and unripped treatments. 
Cul ti var Grain Yield (kg/ha) Rip Response 
- Rip +Rip b.Y % 
Gamenya Wheat 2,322 2,588 266 11 
West Oats 1,507 1,517 10 1 
Stirling Barley 1,906 2,219 313 16 
Tyalla Triticales 1,310 1,110 -200 -15 
S.A. Comm. C/Rye 1,971 2,560 589 30 
The results are rather strange and unexplainable. All the cereals showed 
large growth responses during the year and dry matter cuts at 6 times during 
the year showed this (even for Triticales) • Hand harvest yields increased 
the confusion. The results should be treated with caution, even though 
analysis confirmed the ripping by species interaction was significant 
(p<0.01) with barley and cereal rye responding to the ripping. 
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84 M 38 - Species Response to Ripping - Wodgil Soil 
The site had a distinct hard pan at 20cm depth although the profile contained 
a lot of gravel at the rep 4 end. The aim was to determine if species 
tolerant of low subsoil pH would respond more to ripping than barley and 
wheat. Lupins, peas, murex medic ana Nungarin sub-clover were included in the 
trial but many trial design and management problems ruined any useful result. 
The lupins and peas were very thinly established but appeared to respond to 
the deep ripping. The pastures (ungrazed) were overrun with weeds. Further 
work is planned. 
Date. 
16/4/84 
16/5 
31/5 
Operation 
ripping treatment carried out under moist conditions with 
Agrowplow to 30cm depth. 
Whole site heavy harrowed. 
Cereals sown at 50kg/ha with ll3kg/ha Agras No. l. 
Post emergence sprays of Brominil M • and Hoegrass • (Glean • on oats) 
gave good but late weed control. 
Germinations were similar on ripped and unripped. Grain yields are from cuts. 
Cul ti var Grain Yield 
- Rip 
Gamenya Wheat 1,170 
Stirling Barley 629 
West Oats 1,599 
Tyalla Triticales 1,719 
S.A. Comm. C/Rye 1,084 
(kg/ha) 
+Rip 
1,380 
731 
1,932 
1,912 
1,155 
Rip Response 
AY % 
210 
102 
333 
193 
71 
18 
16 
21 
11 
7 
It is intended to repeat the trial on a more uniform trial site in 1985 after 
examining growth response curves and yields over the more representive soil 
type reps. 
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Moora District Office Trial 
82M30 Yellow Loamy Sand - Dalwallinu 
Doug Sawkins superimposed deep ripping treatments on this existing trial on 
20/3/84. Treatments were sown on 30/5/84 with Eradu wheat and Stirling 
barley. N rate was 80kg/ha Agran 34.0. 
Rotation Ripping 
- N 
Continuous - R 316 
Cereal + R 481 
Lupins 1983 - R 629 
+ R 1,283 
Grain Yields (kg/ha) 
Wheat 
+ N 
636 
848 
1,124 
1,627 
Barley 
+N 
433 
697 
839 
1,359 
Wheat responses to ripping (kg/ha and %) were greater following lupins and 
this has been indicated in previous years trials. 
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82 Me 38 - Residual effect of deep ripping in wheat/pasture rotation Yellow 
loamy sand - Koorda 
In 1982 the cultivation depth treatments were carried out and plots split for 
plus or minus N. Deep ripping 2 weeks before seeding increased yields by · 
35-40% over DOC without N but by only 10% where N was applied. Scarifying in 
March to lOcm improved yields by 25% over DOC with no N. 
The area was in pasture in 1983. 
In 1984 the trial area was scarified across the plots in late April, 
herbicides applied in mid May and the area sown on 21 May with 40kg/ha Gamenya 
and 50kg/ha double super. 33kg/ha urea was TD on 22 June. A weed free fairly 
evenly established crop resulted (slightly thinner in the deep ripped plots 
due to deeper seeding) 
1982 Treatment 1984 Wheat Yield (kg/ha) 
1. DOC 1,168 
~- Scarify lOcm March 1,205 
3. Agrowplow 30cm March 1,209 
4. Scarify lOcm May 1,156 
5. Ag row sweeps lOcm May 1,198 
6. Ag row 15cm May 1,155 
7. Ag row 30cm (double space) 1,183 
8. Ag row 30cm May 1,227 
Penetrometer measurements on 3 August showed the compaction pan starting to 
reform in the "ripped March" treatment but it was still only half the soil 
strength of the unripped treatments. Ratings on 16th August indicated that 
the ripped treatments were greener but not taller. 
Neither cuts at anthesis nor header yields showed any treatment affect. 
pH at this site is 4.5 at 30cm. 
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82M60 Yellow loamy sand - Tamma & Wodgil scrub 
Date Operation 
16/4/84 Agrowplow to 30cm treatments worked in moist 
conditions and scarifier treatment to lOcm. 
22/5 2 L/ha S/S across whole site 
29/5 Each plot combine sown with 45 kg/ha Gutha and 157 
kg/ha Agras No. 1. 
12/7 1.0 L/ha Hoegrass and 1.4 L/ha Brominal M gave 
excellent weed control. 
Treatment Wheat Yield (kg/ha) 
1. 
2. 
3. 
August 1982 
Agrowplow 30 cm 
Agrow sweeps 10 cm 
Paraplow 30 cm 
June 1983 
4. Agrowplow 30 cm+ Agrow 1984 
5. Paraplow 30cm + Agrow 1984 
6. Agrow 30 
7. Para 30 
8. Scarifier 
9. DOC + Agrow 1984 
10. DDC 
874 
978 
1,025 
1,094 
1,111 
978 
990 
1,013 
995 
1,007 
Yields were not significantly different. This site varies in subsoil 
acidity. Rep 1 & 2 have pH 4.2 from 30-lOOcm depth whereas reps 3 & 4 are li;il 
unit higher. Yields were much greater in reps 3 & 4 and there appeared to be 
a response to the 1984 rippings. This is another trial where it appears the 
subsoil acidity prevents ripping response. 
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80 NO 46 Yellow loamy sand - Tanuna - Yorkrakine 
Ripping treatments were carried out in May 1980 with 50 cm shank spacings to 
32-37 cm depth. 
1980 crop failed due to drought. 
1981 crop direct drilled and 11 kg/ha N topdressed 
1982 crop direct drilled and 50 kg/ha N topdressed on half of each plot 
1983 crop direct drilled and 50 kg/ha N topdressed on half of each plot 
1983 stubble burnt 
8/5/84 Trial area cultivated across with scarifier. 
15/6 Sown 50 kg/ha Gamenya and 80kg/ha Agras No. 1. 
26/6 1.0 L/ha Hoegrass + 1.4 Brominil M across whole site 
Unfortunately the whole site was badly infested with transplanted capeweed and 
brome grass and was not harvested. 
Ratings on 17/8 showed a slight response to the 1980 ripping and penetrometer 
measurements on l August showed the compaction pan reforming at the same depth 
as the original pan but still with onl.y 80% strength of the unripped pan. 
Hopefully a good crop will be established in 1985. 
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84N058 Sand over Clay - Yorkrakine 
~his soil type was selected as a transitional site between what is considered 
non-responsive (to ripping) salmon gum heavy land and responsive yellow 
sandplain. The soil profile is O.lOcm coarse grey sand, 10-15 clayey sand 
15-25 sandy clay 25-40 dense gravel with a matrix of coarse broken gravel, no 
clay. No response to ripping was expected. 
Date 
28/9/83 
April 1984 
14/5 
20/5 
7/6 
26/6 
Operation 
Ripping and scarifying treatments carried out but the soil had 
dried out considerably. Two passes were made with each 
machine to achieve max. depth. Tr 2, 50cm spaced shanks, Tr 3 
33cm. 
Whole area scarified. 
Sown with farmers combine - 50kg/ha Gamenya, 50kg/ha double 
super. 
Area harrowed for weeds. 
33kg/ha Agran 34.0 topdressed. 
1.0 L/ha Hoegrass and 1.4 L/ha Brominil M. Clean crop 
resulted. Paddock run-off over summer and autumn was 
prevented from moving on to the trial area. 
September 1983 Treatment Wheat Yield (kg/ha) 
~. 
2. 
3. 
4. 
Nil 
Reids machine 20-25cm 
Agrowplow 12-18cm 
Scarifier 5-7cm 
2,028 
2,201 
2,099 
2,083 
Yields were not significantly different although Tr 2 was best in all reps. 
Ratings during August indicated this treatment had the best growth. Had the 
machine achieved a deeper working it may have given a.better result similar to 
breaking compaction pans and allowing faster root penetration. The Agrowplow 
had non-standard points which prevented adequate penetration in the dry 
condition. 
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81 NO 3 & 4 Yellow loamy sand - Tanuna, Wodgil - Yorkrakine 
This sites hardpan is at 18 cm. Ripping was carried out with ·shanks at 50 cm 
spacings to a depth of around 30 cm prior to the 1981 crop. 81 NO 3 was sown 
to lupins in 1982 but not harvested due to poor establishment and growth. No 
visual differences. In 1983 there was a large response to the old rippings in 
the block with the failed lupin crop in '82, but zero response in the 
continuous wheat. 
1984 Operations 
April/May Ploughed and then scarified • 
..1..4/5 Both trial blocks cultivated to 5 cm and then sown with combine 
with 50 kg/ha Gamenya and 50 kg/ha D.A.P. 
20/6 33kg/ha Agran 34.0 topdressed but uneven stripping by spinner 
across plots. 
Wheat Yield and Response above DD 
1980/'81 1981 1982 1983 1984 
Treatments After After After After 
w L '82 w 
1. Double Rip Nov 1 80 720 1,026 973 1,002 592 
2. Rip Nov '80 669 1,009 922 878 582 
3. Rip Feb '81 656 976 922 922 556 
4. Rip June '81 682 917 957 1,021 614 
5. Nil 354 8so 922 528 524 
w = Wheat 
L = Lupins 
The result was similar to 1983. The block where lupins were sown in 1982 
responded to the previous ripping (5% LSD 73kg/ha) but the continuous wheat 
did not. 
L '8~ 
672 
604 
632 
670 
478 
The crop was poor due to N deficiency (very wet start to the season) and spear 
grass infestation. 
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80 A 44 Loamy sand/sandy loam - Jam - Avondale 
Ripping treatment were first carried out in 1980. No yield response. In 1981 
some plots were re-ripped. There was no response where N was applied at 100 
kg/ha but at ON an 8 per cent response to the 1980 rips and a 13 per cent to 
the 2 years ripping. The ripped plots did not respond to nitrogen but the 
unripped showed a 10 per cent response. 
1982 results showed a trend towards a response to the previous rippings in the 
zero N treatment. Plus N hayed-off the crop dramatically. 
In 1983 the nitrogen produced a 40% yield increase due to the very wet 
waterlogged condition during the early growing season. Cultivation and 
ripping treatments were not significant however there was a trend of a 
response to the ripping in the plus N treatment. 
Date 
18/5 
30/5 
14/8 
Operation 
Stubble was raked and burnt • 
2.0 l/ha sprayseed over site 
Sown 50 kg/ha Miling 160 kg/ha Agras No. 1. 
Banvel M at 1.0 L/ha across whole area for patchy wireweed & 
doublegees. 
Treatments Wheat yield (kg/ha) 
Ripping 
Nil 
1980 
1~80 + 1981 
Nil 
1980 
1980 + 1981 
Seeding 
1980-83 
Conventional 
Conventional 
Conventional 
Direct drill 
Direct drill 
Direct drill 
2,019 
1,952 
2,097 
1,954 
1,980 
2.016 
There was no significant difference between any treatment, and no residual 
effect of the high rates of N applied in previous years. 
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84LG37 White sand/gravelly clay at over 50cm Mallee scrub - Magenta 
This newland site was chained in August 1982 and burnt in February 1983. In 
April/May 1984 it was raked, ripped with BHB ~ipper to 12cm, raked, disc 
ploughed, lOcm deep and raked again. On 26 May 1984 treatments were carried 
out using a John Deere 5010 (8 tonne) tractor. Plot widths were formed by 
moving across one tyre width at a time (wheels adjacent) or half a width (half 
overlap) in moist soil conditions. 
The area was sown the next day with 52kg/ha Halberd and 205kg/ha super cu, zn, 
mo, No.l. 65kg/ha urea applied with spreader in mid June - stripping occurred. 
Tractor Run.;. for Wheat Yield Yield Reduction 
Compaction kg/ha b. y % 
Nil 1,219 
l 1,082 137 11 
3 1,009 210 17 
5 913 306 25 
10 834 385 32 
5 (half overlap) 798 421 35 
Penetrometer measurements showed increasing strength of the compaction pan 
which formed from increased number of tractor passes. The traffic pan peak 
strength was developed at around 30cm and after 10 runs was three times the 
strength of the zero trafficing. From penetrometer measurements on older 
white sand soils it appears that they tend to compact at a greater depth than 
the yellow loamy sands such as those at Wongan Hills (around 20cm depth). 
Looser yellow sands with less clay appear to be intermediate. 
The yield results are inversely correlated to the soil strength measurements 
and indicate that only a small amount of traffic on a paddock when the soil is 
moist can reduce future yields. 
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84JE43 Sand/Clay - Jacup 
Following the response to ripping sand over gravel at Jacup in 1983 (83JE26) 
two more trials were conducted. 
This site had lOcm grey gritty sand/white sand/clay at 30-35cm. First cropped 
in 1966 and cropped one in three since. 
Date 
4/6/84 
7/6/84 
Treatment 
Direct drilled 
+ 15cm rip 
+ 30cm rip 
Convent. Cultn 
+ 15cm rip 
+ 30cm rip 
Operation 
2.0 L/ha Spray Seed• applied across the whole site and then 
ripping treatments carried out with JD chisel plough with 5cm 
points. 
Conventional cultivation treatment with combine and sown with 
50kg/ha. Stirling barley and lOOkg/ha Agras No. 1 • 
kg/ha 
1,932 
2,137 
2,614 
1,958 
2,192 
2,561 
Barley Yield 
A Y % Increase 
205 
682 
26 
260 
629 
11 
35 
1 
13 
33 
There was a significant (p<0.001) yield response to ripping to 30cm; and to 
15cm in the conventional cultivation. Conventional cultivation did not yield 
higher than direct drilling however ratings on 10 August and cuts on 19 
October showed a vegetative response. 
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84JE44 Gravelly sand/Clay-Gairdner 
The soil is a grey gravelly sand over orange clay at 20-30cm, blue mallee and 
mallee. The site has been cleared for about 30 years and had approx. 10 crops. 
Date 
26/5/84 
11/6 
Treatment 
Direct Drill 
Operation 
Ripping treatments with Leon chisel plough with lOcm buster 
points in dry soil. 
2.0 L/ha Spray Seed across the site, cultivation lOcm with 
combine, and sown with 50kg/ha Stirling barley and lOOkg/ha 
Agras No. 1. 
Barley Yield 
kg/ha 
+ 10-12cm rip 
+ 20-30cm rip 
Convent Cultn 
3,305 
3,241 
3,002 
2,897 
3,045 
2,874 
+ 10-12cm rip 
+ 20-30crn rip 
Yields were not significantly different. Variation in seeding depths resulted 
in large germination differences between and within treatments. Direct drill 
plots were sown very shallow and drizzly weather resulted in an excellent 
germination. 
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84E23 White sand over gravel at 5-15cm - EDRS 
This trial and 84E24 were commenced to look at the effect of a range of 
cultural treatments on Rhizoctonia patch and wheat yield. Ross Brennan is 
responsible for the Rhizoctonia work. 
Gordon MacNish has shown that cultivation controls or reduces Rhizoctonia 
patch, however cultivation of wind erosion prone soils is undesirable. 
Preliminary work in out trials (77WH88 in 1983) showed Rhizoctonia was less 
after a modified combine was used to cultivate lOcm deep and seed shallow in a 
one pass operation than after direct drilling with a conventional combine and 
after scarifying 12 days before seeding. 
Here we aim to establish when cultivation is required and its intensity and 
depth needed to reduce Rhizoctonia and increase yields. There was little 
Rhizoctonia in 84E23 so measurements were not taken. 
Date 
9/5/84 
21/5 
23/5 
29/5 
5/6 
Operation 
Agrowplow, disc plough and early scarifier treatments. Extra 
scarifying treatments were put in this trial in place of 
Agrowplow treatments as >20cm depth could not be achieved 
(gravel). 
Scarifying and workings back 
2.0 L/ha Spray Seed across whole site. 
1.5 L/ha Spray Seed and 500ml/ha dicamba. 
Scarifying the last time, workings back and seeding with 
50kg/ha Eradu and 104kg/ha Agras No. l. 
No post emergence sprays required. The 17 treatments in this trial have been 
shown below in comparison groups. 
Treatment Wheat Yield 
kg/ha tJ. y % 
DD/TDD 1,660 
DD Combine 1,626 -34 -2 
Scarify IBS 1,895 235 14 
Agrowplow lOcm (sweeps) 2,145 485 29 
Agrowplow 20crn 2,374 714 43 
Agrowplow 2_0 + Scarify IBS 2,371 711 43 
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Treatment 
Scarify 27 days before seeding 
Scarify 15 days before seeding 
Scarify !BS 
Scarify at the 3 times 
Scarify 27 + shallow IBS 
Scarify 15 + IBS 
Disc Plough 27 days 
DD standard combine 
kg/ha 
1,883 
1,762 
1,895 
1,969 
1,738 
1,919 
1,864 
1,626 
Wheat Yield 
6 y % 
DD Mod* 2.5" points 1,521 -105 -6 
6" points 1,845 219 13 
DD Mod**{cult lOcm) 2.5" 1,776 150 
* 
** 
6" 1,779 153 
Direct drill with another combine with seeding tynes only. 
DD with same combine but tubes held back to allow lOcm deep cultivation 
and shallow seeding. 
Results are yet to be statistically analysed however there are marked 
treatment effects. 
Working of the soil, and deeply, increased yields markedly. The advantage of 
the Agrowplow sweeps treatment over the same depth of scarifying is hard to 
explain {this also occurs in E24). 
Ideal time for scarifying is not clear (given that weed control was not the 
aim, and all plots were weed free) however there appears a response to more 
than one scarifying. Perhaps soil moisture conditions at the time of 
scarifying play a part. 
9 
9 
The modified combine appeared to increase yield over the standard combine more 
consistently where it worked deeper than the seed. Seeding depth is still a 
problem with our machine. 
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84E24 - Deep white sand over gravel - EDRS 
The site was in pasture in 1983 (very poor due to drought), and depth to 
gravel varied from 25cm at rep 1 end of the trial to over SScm at rep 5 end. 
A broad traffic pan peaking at 25cm depth was evident at the deeper sand end 
of the trial however the reduction in soil strength below this level was only 
slight. The 17 treatments in this trial, have been shown below in comparison 
groups. 
Date Operation 
9 May 1984 Agrowplow treatments (soil moist) scarifier and disc plough 
treatments. 
21/5 2nd time of scarifying 
23/5 2.0 L/ha Spray Seed across whole site. 
29/5 1.5 L/ha Roundup + 0.5 L/ha dicamba. 
7/6 Inunediately before seeding (IBS) treatments scarified or 
worked back and plots sown with 50kg/ha Eradu and 104kg/ha 
Agras No. 1. 
No post emergence sprays required. 
Treatment % Rhizoctonia Wheat Yield 
Patch kg/ha l:J.Y 
DD/TDD 13.3 1,212 
DD Combine 18.1 1,109 -103 
Scarify lOcm IBS 12.9 1,271 59 
Agrowplow 20cm 7.2 1, 776 564 
Ayrowplow 27cm 5.7 1,816 604 
Agrow 27cm + scarify IBS 2.1 1,857 645 
Disc Plough 29 days before seeding 10.3 1,319 
Scarify 29 days before seeding 9.2 1,143 
Scarify 17 days before seeding 15.3 1,019 
Scarify IBS 12.9 1,271 
Scarify 29 + shallow IBS 6.6 1,114 
Agrowplow sweeps lOcm (29) 14.6 1,395 
DD standard combine 18.1 1,109 
DD Mod.* 2.5" points 17.7 1,302 193 
6" points 13.9 1,271 162 
DD Mod.** (cult lOcm) 2. S" 11.6 1,564 455 
6" 6.2 1,550 441 
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so 
53 
17 
15 
41 
40 
SbS 
* 
** 
Direct drill with another combine with seeding tynes only. 
DD with same combine but tubes held back to allow lOcm deep cultivation 
and shallow seeding. 
Results have yet to be statistically analysed however there are marked 
cultivation effects. The first table shows the large yield response to deep 
ripping, and that easier root penetration after deep ripping appears to reduce 
Rhizoctonia patch. The extra scarifying immediately before seeding also helps. 
The extra shallow cultivation after scarifying (table 2) also reduced 
Rhizoctonia. There was no trend in time of scarifying effect. The Agrowplow 
with sweep blades lifts and loosens soil without inverting it and this seemed 
to increase yield without reducing Rhizoctonia. 
Table 3 results are very encouraging. Our machine can be used for direct 
drilling and yet Rhizoctonia is reduced (with wide points) and yield is 
increased by cultivating below the seed (both points). 
Sweetingham's (1984 Exp. Summaries) trial also showed scarifying was better 
than direct drill (1935kg/ha cf 1588). In our trial the modified direct drill 
is bet~er than scarifying. 
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82N32 - White sand over clay at 15-18 cm Newdegate 
In 1982 there appeared to be a response by ripping deep into the clay, however 
a shallow working earlier on produced an even better yield. In 1983 the site 
was cropped across with an area left to pasture. There were no visual growth 
effects from the previous years treatment in the wheat or the pasture, and 
unfortunately sheep grazed the area prior to harvest. 
In 1984 the site was sprayed with Roundup ® and Glean ® and sown on 11th 
June with 50kg/ha Canna and 80kg/ha super manganese, and 155kg/ha Agran 34.0 
was topdressed. 
Treatment (1982) 
1. DDC 
2. Agrowplow 20cm depth 
3. Agrowplow 30cm 
4. Paraplow 20cm 
5. Paraplow 30cm 
6. Scarify normal points lOcm 
7. Scarify Anders points 15cm 
8. Scarify Lucerne points 20cm 
9. Scarify dry early 15-17cm 
Treatments were not significantly different. 
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1984 Wheat Yields (kg/ha) 
1,524 
1,292 
1,586 
1,366 
1,415 
1,386 
1,440 
1,444 
1,488 
Bl M 45 Sandy clay loam - Salmon Gurn/~imlet 
This site gave a response to deep ripping in 1981. In 1982 further rippings 
were carried out and in 1983 the crop was direct drilled across the previous 
treatments after harrow burning of stubble. 
Previous Years Wheat Yield (kg/ha) 
Treatment 1981 1982 1983 
l. DOC 1,201 986 527 
2. Agrowplow '82 722 453 
3. Scarify '81 and '82 1,062 931 476 
4. Agrowplow '81 1,439 986 523 
5. Paraplow '82 669 394 
1981 Response to ripping was attributed to deeper moisture penetration 
during the wet winter resulting in storage for grain filling. 
1982 Direct drilling out yielded the 1982 deep worked treatments. Tr 4 
was the best yielder in 1981, however direct drilling onto this treatment in 
1982 yielded the same as Tr l which was direct drilled both years. 
Emergence was down 15 per cent on Paraplowed and Agroplow (Tr 2) plots due to 
clodiness due to these treatments being carried out in below optimal moisture 
conditions at the depth of working. 
1983 Site was weed free and germination was even over all treatments. The 
treatment Paraplowed in 1982 yielded significantly less than DOC each year, 
and ripped '81 and DD '82 and '83 (Tr 4). 
1984 Pasture (regenerated) was left ungrazed up until mid August. Ratings 
indicated there was better growth in DOC, and in plots Agrowplowed in 1981 and 
direct drilled '82 and '83. 
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